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(54) PRODUCTION OF POLYARYLENE SULFIDE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a method for producing a polyarylene sulfide, capable of carrying out reduction 
of cost accompanied by recovery and purification treatments of an organic amide solvent after finishing polymerization 
reaction and excellent in mechanical strength, melt stability, moldability, or the like. 

SOLUTION: This method for producing a polyarylene sulfide comprises (A) a process for heating a mixture containing an 
organic amide solvent, an alkali metal sulfide and a dihalo-aromatic compound to react the alkali metal sulfide with the 
dihalo-aromatic compound, and adding water to the reaction system at a desired point of time from starting of the 
reaction to finishing of the reaction so that water enough to form separated state of liquid-liquid phase comprising 
condensed phase and diluted phase of produced polymer exists during reaction, and continuing heating reaction until the 
reaction is finished and (B) a process for evaporating or distilling the organic amide solvent from the reaction mixture 
comprising the organic amide solvent, produced polymer, water and an alkali metal halide produced as a by-product to 
recover the organic amide solvent, in a method for producing a polyarylene sulfide by reacting an alkali metal sulfide with 
a dihaloaromatic compound in an organic amide solvent. 
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( 2 ) ig 2 : i±&3>T>h*> v ikmrnitvi i t/imc o 

2. 0*7bSJ®, 1 0^;l^T©7ktf#£t-5m^& 
5 <fe 5 SlS^rttCTk* 2 3 5 °CJ-X±C0!SaT-i3sJ!lp-r 
Sttfet, 2 4 5 — 2 9 OtOrggSBHrtTSlS^ffi 
gE-rS37}£ (Sffl¥8- 1 8 3 8 5 8^ffi) 

[0 0 3 6] foMaoSM^/jffi, 

[0037] («^K*saoBbkxe) *«w©Hii^ 

(SS^O^k^TdctTb^SLV^o Bbkfcfc, a^s 

■5 o fl^kti, ®m 1 8 0-2 90 t\ fi=SL<(i200 
-2 8 0 < COiEH«flJi7k}Sat?tf Htt7k®a^2 9 0 

o . mjeojsacte*^ i^Ffio* u c t am 

Mlc&Zo HHTki&fctfl 8 0t:<};i3ffi<*Si:, ^X8 

i i 2 Bm »$ l < a 5 ^ra~ i o mnv 
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[0038] mat. n&&.itM-&®i#<07kftm*. <± 

^r^V^mmt^ii ^MS/cO, 2. o*;i/« 
T, !?IL<(il. 8^&;UJ-XF, <£*)»S:LO£l . 5 

[0 0 3 9] fl^Kfi, K£iI^«J*'©**i*fgf<:.fc t># 

mit&m. fti-mmmu w&'%mm, ^fenr^ 

[0040] (meamomvo isemowBjj&icis 30 
^-tirTiuiK-rso sfsa^tttfictt, jdeajaacw 

[0 0 4 1] EJEfi^»fr&*f*7'5 KftMt*£% OS 

So W®r 5 Fjg^Rtf^fiE^'jT-OllliR^S^T-^ 
set, !WfttS«fi!lfT?*«ci:fr5, i!77r>i 
?*fcJ;D. t«7 5 F»«t4fH»S*TlliK"r*^rtt*« 
if$lv\ 5 FrgjSOIUiR^XLoT, SfCfg^- 

UA«7n9Y F^@|L J f>-r<^»3, ««EsJ?U v-cfO so 
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[0 0 4 2] mmyyvisjiffiZs flSfcKfcJGtfj 

sctmso dne>o*T*fe. nxh^tiM 

[0 0 4 3] B-&RfS»&«Ki, /W^j > 

*y ^> a ffl * y * ftswum ^ffi^t-r s fe » k: nfottffi.m 
K*«<oiHiiR**iiE*«c:kfe-p#s-o 

[0044] 79y^a-r*ia, ^■^^v'^ffi^^^tc 

ffl If2 0 0 1Ctt±, »SL<li2 2 0t« 
±, «kO!ifSL<li2 4 0iCtt±m(:fctf2$L 

>?frzm*)m'? 0 coi&^icLT. muy^vis^te 
xet?». *»r ^ K»«t*»s l < a 8 o %tt±. 

Off$L<tt90%tt±, at»$L<(i95%tt±^ 
®iR*^l§IiR-rSo ^<0^-&. 9 8 %W±<0@lR*t? 

[oo4 5] »«siiiiRa»casfie»tt, ts^yv-^ 



0) 
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T, S*#';v-fcWUT, »SL<(i5li%WT, 

oiSfSE*v s#ftLfc£»*Ji*y ?-*§ttsx7 y- 
[0046] c*Wc) *mtvtt. mwmnsuktt&* 

SU) tf#fct/T^*»*lcH\ co*i5Exek:J:-3TI» 

«rtf ftvoo^^fffc 5 c i: AWS Lv\, c v>nv>7Y. 
WPASOllltti. 7k/PAS = 2~l 5, #3;L< 
{±5-1 0T&*„ ifciSM m^fc:DO^i:UT{±, 

L<ttl~6 0m i*)»*L<«5~3 0»IB-e* 
[00 4 7] **»&, Bfei***#tr PAS KWmftt L 

Tift}*** oa»Ji/fc»fc, H«^«fk:^r*n«J5lc}?* 

«r*T*B^-r«, Vfrtfcsy *i5fe so 

*fcJ:Sj5t^[siStiUTti, lltt±, «fct>Wi:L<{± 
4[eUiLhT*;&£o *i5t^fO*<DSa«:, * 

fiTW*«:<D[HlS[*feS 0^<t5i:3Xh WlC^FfiJT 
2b2><DT\ iSST©*JJ£[aa(±, iiS?, 3ls)J^T, 
L<f±2lelUTTfeS 0 fe"&5A^ isrg7kT'<D8fe?f £it 
BSLTfc<fc<,\, ;itfS8fc#<7)*rS«> mn. 12 0-2 7 

0°C, »SL<tt 1 5 0 — 2 0 0XT&3., 
[0 0 4 8] *aWTti, ^figjH'J v-^ty@^(7) 40 

j»X@^S^K:-rSf::46^, 7Ki:J^fPttOfe?.T;l/3- 
£©&i*j£?g&T*©i$ti*£fTo T fe <fcl-> 0 cne,<73 

fc, 8£^TC0^fflat / >a<T^tfo fc/cU 3Xhi^ 

fc\ PAS*K j f»ta{kr>' i e-'>^aifo**^'«-* so 
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[00 4 9] C <£><}; •5{cLT*i$kS:fTl/\ 

«a»«FWfc as*', pas # 5SHWK£ac«{t»c 

1 5 0T:5fcri;bW£Lv\, TcfcU 2 00 
■CSSST'OiSSTfeo Tfe, 5II$|!8cD&*£T# U V— 

&?«ffi©*$}*i*£-rscfc#T?#, ttfi±»**n 
[0050] ami*, /^yf-^ t><o-fim 

t#s 0 HutBoa-a-xg, jsgnuuxxg. 7\<m^M. &. 
yftiigt .j; o t#e>ns p a s kmrn 

yamm io~2o o/im©«»fc LTtt^n 

So Sfc t#P.nSPAS(i, iS^?aSfc{±JtK6qiS5 

»no#yT-fJ59. ^co^Biiis (3 i ox:, m 
mmm. i 2 o o/WT'wm it. mn. 3Pa • s« 

L »SL<li5Pa- slit, 1 0 P 

a • siXXTfe-Sc. 

[0051] ok&ud Huie^xetc <fc <o m h ntzM. 

Sftwwt, ^*psij^a^£?nTv>sfc<oo, 7j<^ 
r§o»5H4^^fi^?fi^«^*$nTv^%t/\ c 
neo^a, p a so^ipx^c^a-a-^^i^ec 
•tot, ^rSTco^saatc «t o fct±{£M-r s c t 

^x#-r s*{rFT'f&$ag*-r-5 ctcio, s^is^ 

<OW)glctiite$-(i:«.ci:A^T'#, ^nic.toT, «MK 

[0052] *awo^*fetfe»t*iisaa«> 5i», 1 

5 0 tU±. # U v-Oli* WT, »SL<li200t 
# 'J v-<DHt^- 1 0t;«DiaR8!HT^a o Cc7) 

Sisasfctt), ^#y^-o^tta (3iot> n 
wmm 1 2 o o/iw %ti*£^3 0 ^mttaox^ 
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tt, tKPKJftS:^, ilS, 1. 3 fSJ^Ji. »SL 
< ti 1 . 5SeLhiOJ:g$-PlSSt5. iSStttaoX 

£-*^ts{s fractal ^'jv-ofttt^tsit- 10 
[0053] tmmit. mma* *vi-i!&>)z*>t><rm 

E>tl%>o 20 

[0054] a&a&att, as. saw-efTS*, mate 
met. immm&v>m-m%.T, fcswis ^ 

T?lMaa*fT -5 1 , r§Utt^w±#^^{£ < » a * c i: 

^5ail3XhtfigK&3o SMiSti, eti 605 
ft^©IWktt*H«TT?!»«yi*ff 5 t> PAS cDrgfi! 

•f tg^f8KiJ©#&Tfc«^LT#P>nS PAS 

(4, -iKtCiS^cDiS^a^'Jv— T'feoT, fro, 

[0 0 5 5] <**#yr-) *»WOSBfi^ffi»CfeV^ 

t, j»«yiig*«fc pas ojgBftttsa, « 0 

%> 0 CtDPASSi, lp.?4T% feb<{iRffSlc<tt)> 

&*a5«»j, MntK3nsm>Jv i^xf? 
s:©w, rasa, ftmffi±m&z*&-&L 

ftH^^-rSCfcA^T-^S,, 3: 7c, PASti, 
[0 0 5 6] 
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(1) jsawaa^yv-osfittttfitt, m&3 i o°c, 

MUtjIS 1 2 0 0 L fco ' 

(2) «4ftfe& ft*f3ftfi) t±, 3l3S*£ffifc 
OV^T(i> ASTM D6 38, Sfc, fttfSftKfCO^ 
Tfcfc, ASTM D7 90fclfieoT, ^n^'nffl^L 

[0 0 5 7] Kifll] 

MP6, 000gt 4 6. 3 0MM%(Omti- h 'J >>A 
(Naz S) %$tSffi<k1-bV}I± • 5*£3, 800 
gfc*ttfc#» ilA'XT'lM, 3. 5BMBjW*T, 
i«IC2 0 0°C£T#SLT, 7j< l , 6 
50g£NMPl, l 0 0 g%fflliiZ-&r£o CCDJg, 
0. 5 0^/1/0 Hz S#<#{ftLfc. LfetfoT, IBfakX 
*If&£D35F<TOlf#lN a 2 S«, 2 2. 0 
7c 0 Hz SSiStfHi, {tjA^Naz S©2. 2 
tcffiSLfco ±IBflfi7}cxa«>^ 2 2. 0 4^e;l/CDW?i) 
Nai S*-&t?SlSte^ 1 8 Ott^^U p-S^ 
na^v-tr^ (pDCB) 3 4 3 5 g [pDCB/Na 
2 S = 1 . 0 6 (*/Ht) 3 , NMP281 5 g, Ac 1 
8 3g Cffirt£0-a-Ht7ka/N 3 2 S=l. 4 0 
J±) ] , RtfffirtW-a-stN 3 OHltftJSilN 3 2 SK« 
UT6. 0 0=£)\'%k.r*Z>& ; j\Cffl!g. 9 7 %C0N 3 OH 

1 3. 3 g^nTtfc &*5. SJSffirt^ti, H 2 S*^S 
^TTSCi:tcJ:t)^figLfcNaOH (1. OOtW # 
tSnt^o »i$«*2 5 0 r pmT«Utf5., 

2 2 0 °CT* 4 . 5 B*«£fB2-£;fe (tulSS^Xg : 

»S5r4 0 0 r pmfc±tfT8»P*«E0-&ff 6, ffl^SI 
^J^LT<D7j<4 1 7 g^rJIAL CmrtO-&W-7K*/N 3 
2 S = 2. 4 5 (*;l/Jt) ] , 2 6 0lC{C#rg 

in. o ^iwkjk s c»aa^xa:ffi»«a 

•g-) o %*5, LO^Oh-^Wi^fflli, 5. 5B# 

[0058] (s-&s:)Sff<7)fl«7j<) a-e-s^T^. ffi^o 

6 5 5 g CDTK^ilSS L,7Cc ^O^li:. 'PM<D pDCBt 
fflttiLfco JS^LTcTkoatis f±jA^N32 SWl* 
;l/S7c»)i. 6 5^;1/T-3dD, cott*, ffi^{c?^5ti 
fcTKffitt, ffirt?5#N 3 2 SO 1 ^&;l/^7c0 0. 8*^ 

fOJE^/T'SJStertcOrt^*, /X;l/?:ILT§i8 0 
a.ffl^>^rtk:(ig^*rx«rj)SaLT*3€, fflfg-TSN 
J:9i$£PffliaiL*:c Jiffi^nfcNM P«, 7. 6 3 2 g 
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"efeofc (NMP01R^=9 9%) o PPS^'JV- 

fco 

siSRff 1 7 o°c^ti 5»m«c»u fHiiatafc** 



OlRfiti, 2, 3 0 9 g (lR^=9 7%) t?*ofc 0 S 
fc, P P SOrgMSttSte, 1 6 P a • sWofc #U 
V— tfi(0^h U ^ivg-fite. 1, 6 8 0 ppmTfeo 

fco 

•t*2 6 0 , C/2«Fm<3!)J»ffia*ffaofci:c:*, 

fttt, 36 Pa • stC_t#L/c 0 co«po}saiitea±# 

2. 3^Tfeofc 0 

[oo5 9] itmm i ] i tas^r. mm^ 

tc4oV>T. 2 4 0 g©* (ttMaNa2 S (0 1 ^/I/^ 

aSU KftPPSSSfto COl^Oh— #;l/0*&Bffifl 
HSMBIl fcWlX 5. 5»TOo/co f§&tifc« 
1PP S<D«IH&&t4, 8Pa ■ sTfeofco C(0*U 
V— <D— T^-e 2 6 0 o C/2B#P^C0 

j»jtaa*ffaofefc<i*. mssttsyu 53 p a • 

[0060] [Jt«ffj2] Jtttfll 1 fcisvvr* SuSa-gr 
mwt 1 owwi-etfaawwa:, *TJt»w 1 tmmic 

ofco COPP S^(a»»0»lll*6fi«4, 2 0 Pa • s 
2 6 0t/2 WFM«J!Wtta*fTft o/c^C5, 



t±, 8 6 P a • sfclSTittfcU £<^^IM&Jg±f?- 
*l±, 4. 3{gT*fco/c 0 

[0 0 6 1] SOtfln 2 ] H»J 1 fc LT, Bfok 

fgTLfco «1¥«T?2 5 0 r pm"paffL4tf&, ffirt 
?flg££ 140W180t$T*3 0^ffl^»T#jS 
U ffirtfift* 1 8 0t^e> 2 2 0tST*6 0 

y>*OE«;*i4 2 9%T*feofc) o SJSffirtfiJS2 2 

l^T% 2 2 0^52 4 OtffafrWi 
MffiB (¥^«Ba«=0. 3 3°C/») Lfc (v^ad 

2 4 OtA^ 2 6 0°C%T3 0»ffl*^taJK» 

It (¥^#?U^go. 6 7t/5» , tdrias-&*»T 



5B3 



0 r pm&C|;T±tj\ ;J<4 1 7g^2 6 0°CtcTJEAb 

lJt"e2. 4 5mol/mol)o COfiffifliBfitfe 

SOH»«*Ji: bfto 2 6 0t[c«j|L l «PBKJiS*H± 
/Co «S1^«UI»IIIIH:6 0» (1RHIB) "Cifco 
fco »ak«SO**WHHO^pttt. 2. 5«NB-e*o 

[0062] [jt«« 3 ] ussct 2 \c^x, 

[0 0 6 3] 

[*1] 













«UMft 




tern 










&mv> 




260^/2^ 






mm 


mm 














(h) 


(h) 


(h) 




(Pa.s) 


(Pa.s) 


<(S) 




4.5 


1.0 


5.5 


wo 


16 


36 


2.3 




4.5 


1.0 


5.5 


*u 


8 


53 


6.6 


it££#J2 


10.0 


1.0 


11.0 


&u 


20 


86 


4.3 


§fe&£#J2 


1.5 


1.0 


2.5 


wo 


23 


82 


3.6 


iti£0»J3 


1.5 


1.0 


2.5 




3 


43 


14.3 



[0 0 6 4] #«iB©8B»7i£li:«fcft(f, fi-&^«^7 
5-y->a.j£T*iav^lHli|X^T*[HliR-r5Ci:^T-€. ^-©^ 



Ma > h a— 'J v-*^f p,ns C t to 
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[0 0 6 5] [Jrb^J 4 ] mmm 1 k R*fc l/t> 
(NMP) *H)l|X-rS jb^Otc, WTKStt*'), # 



mux, *a»*ff&ofc„ jsis**7 

N MP^rlElUX-r 5 fc 46 tc, T-Hh>m.^2m^-o 
MgWU-v-tt, 1 0 5t-r3^^LfCo CCD 



5%T\ ^Sffiifif;^ 5 1 Pa • sfifeoft. CCD77& 

[0066] <««e , jmtt<D9jj£>^as0>j i amttttw 
fctbic mmm i T**#e>tt/cg;*£&#u v-ico^t 

« . ^IsvflUliS:*- T 2 6 0 °CT? 5 M^JfLS L 
T, jgIEteS#56Pa • sO*y7-«ift, Jt*HH 

1 T«#e>tlfcSS*£^# U V— KOV^Tfciu 2 6 0 °CT 2 
t^»lLT, «S^5 3 P a • sO*'J7-% 

mrc 0 imm4-?nt>nrctfv?- c&&=5 1 p a • 
6S«gi5, -tj^xmm mm i 3/im) 4os«gp, r 

yXy?iiJX'Jh-;l/rh7Xr7L/-h (PET 
S) 0. 4fi«S$*e^U llMfimffcffl^TiSllffil 

ilt, ppsaia«»*ffiibft. cctscLT 

2 tn^-To 
[0 0 6 7] 





EUDOSas 




mm 

(Pa.s) 


tea 

(Pa.s) 


(MPa) 


(MPa) 






wo 


16 


56 


168 


194 




7 5 *y *> jl 




8 


53 


145 


182 


*mm4 




wo 


51 




176 


201 



1 i:Jt«ffll 1 fcfS»©J±8fr&, ^ 



[0 0 6 8] 



ISIM^PPS (It«0>J4) *ffiofc«^fcJt^ ilfeCO 
[0 0 6 9] BgJSffil3] ^fli«yi»cfev^T, 40 
LfcSS 1 2B*IW«8rLfcCfcWfl-{4, ^TiaSffH 1 £ 

mmcvr-orc i&mk<o p p s <n>w&\t, 2, 2 8 5 % 

0R*= 9 6%) T% »Bk!|£fi(i. 1 5 P a • s T-feo 
fc„ £fc, JifjT-itJOth'J'JA^iB, 1,710 

SLfci:C5. iSlSttfifi, 3 7 Pa • stc±#U C 
cDB#(0^fii)tefi±#^{±. 2. 5fi?feoft 0 CCD £-5 
E, S^EJ&R7«E*Wc-r*i:, JStfg-egB#liS] (1 2 



[0070] [hjsct 4 ] uttffij 1 ic^sv^T, »aa^- 
^Tmcm.Jk^yv c t * < , a^o, a&rtcoraj^^ 2 6 

0"Ctc*i^L.rcSS 1 2«rlffl«fifbfcCtwn«, 

NMPti, 7, 5 6 4 gt*fe0 (NMP@iR^=9 8 
%) , PPS#'J St/igik-t h V V A^r^-T S H 
ff^5, 1 5 0gSSft. iJfe^ Sa»*H«iflajl 4:H« 
fCtfofcfgCDP P SCOlRati, 2, 2 7 3 g (lR^=9 
6%) TfeO, ^Ritt^ti, 4 5 Pa • st?fcofc 0 * 
fc. jK'J v— cpcD-f h 'J ^A^flti, 1, 8 9 0 ppm 
-Cfe o fee CO#'J 1 k Pl^tl^JttJS b fc 
SS4ttS(489Pa • s(;:_h#U CCDB#co?g 
^!ttS±#^(4 2. 0{gt?fe-Dfco ccoi^tc, M-a-S 
i£aR7aK:»i*-<rrt, igfS*cffi«:SB#P^ (l 2B#IS) 
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>J"T-*3fi53£WfcS*CfcjWiL<*«. Sfc, #'Jv 
[0 0 7 1] 

zm&*i7%:o<Dx\ mmmximm&ftTmcDP as 



24 

mmmmmvM^p As&mc&, msm?&t. mm 
ommi&mcD pas £?#3<dc, m^t^mam^n^ 
$ rmx£i,\ ^mm-ftmz nrc pass, 
mMm<D®m&&±mm&&^<Dx\ mmteAv => > 
h n-;],t>mmx\ mw.comfmtiig.cD pas 

p a s*&7Z.mcmzcttfix~z. Lfrt>&mf£ft(o& 

#M*^*V> PAS C i:#T*£3„ 



(72) 5£f^ 32 

F A(##) 4J030 BA03 BA49 BB29 BB31 BC02 

BC08 BD21 BE04 BF01 BG30 

BG31 BG34 



